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(54) ORGANIC EL(ELECTROLUMINESCENT) ELEMENT AND LIGHT EMITTING DEVICE USING 
IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
(electroluminescent) light emitting element that can 
restrain scanning line current and can allow a large and 
high precision display to be realized at low cost and also 
provide a light emitting device using it. 
SOLUTION: This organic EL light emitting element 6 is 
formed from a transparent electrode 2, an opposite 
electrode 3 arranged opposite to the transparent 
electrode 2, n intermediate conductive layers 4 (1<n< 
100), and a pair of organic layers 5 which are interlaid 
between the transparent electrode 2 and the opposite 
electrode 3 interposing the intermediate conductive 
layer 4 between them and each of which contains at 
- least an organic light emitting layer. This light emitting 
device 10 is composed by arranging a plurality of the 
organic EL light emitting elements 6 in a one- 
dimensional or two-dimensional form. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescence light emitting device characterized by 
including a transparent electrode, the counterelectrode which countered this 
transparent electrode and has been arranged, a middle conductive layer, and two or 
more organic luminous layers which intervened on both sides of said middle 
conductive layer in the middle between said transparent electrodes and 
counterelectrodes. 

[Claim 2] The organic electroluminescence light emitting device to which several n of 
said middle conductive layer is characterized by being 1<=n<=100 in an organic 
electroluminescence light emitting device according to claim 1. 

[Claim 3] The organic electroluminescence light emitting device characterized by for 
said transparent electrode, a middle conductive layer, and a counterelectrode lapping 
on plane view, and the laminating being carried out in an organic electroluminescence 
light emitting device according to claim 2. 

[Claim 4] The organic electroluminescence light emitting device to which said 
transparent electrode, the first unit light emitting device which intervened the organic 
luminous layer in the middle conductive layer of an eye most, and the n-th middle 
conductive layer and the n-th unit light emitting device which intervened the organic 
luminous layer with the counterelectrode are characterized by being juxtaposed on a 
flat surface in an organic electroluminescence light emitting device according to claim 
2. 

[Claim 5] The organic electroluminescence light emitting device to which said 
transparent electrode, the first unit light emitting device which intervened the organic 
luminous layer in the middle conductive layer of an eye most, and the n-th middle 
conductive layer and the n-th unit light emitting device which intervened the organic 
luminous layer with the counterelectrode are characterized by holding a rectifying 
action at least in an organic electroluminescence light emitting device according to 
claim 2. 

[Claim 6] Luminescence equipment characterized for the organic light emitting device 
containing a transparent electrode, the counterelectrode which countered this 
transparent electrode and has been arranged, a middle conductive layer, and two or 
more organic luminous layers which intervened on both sides of said middle 
conductive layer in the middle between said transparent electrodes and 
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counterelectrodes by the single dimension or carrying out a two-dimensional array as 
a pixel. 

[Claim 7] Luminescence equipment with which several n of said middle conductive 
layer is characterized by being 1<=n<=100 in luminescence equipment according to 
claim 6. 

[Claim 8] Luminescence equipment characterized by for said transparent electrode, a 
middle conductive layer, and a counterelectrode lapping on plane view, and the 
laminating being carried out in luminescence equipment according to claim 7. 
[Claim 9] Luminescence equipment with which said transparent electrode, the first 
unit light emitting device which intervened the organic luminous layer in the middle 
conductive layer of an eye most, and the n-th middle conductive layer and the n-th 
unit light emitting device which intervened the organic luminous layer with the 
counterelectrode are characterized by being juxtaposed on a flat surface in 
luminescence equipment according to claim 7. 

[Claim 10] Luminescence equipment with which said transparent electrode, the first 
unit light emitting device which intervened the organic luminous layer in the middle 
conductive layer of an eye most, and the n-th middle conductive layer and the n-th 
unit light emitting device which intervened the organic luminous layer with the 
counterelectrode are characterized by holding a rectifying action at least in 
luminescence equipment according to claim 7. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence equipment which 
used an organic electroluminescence (electroluminescence) light emitting device and 
it. In detail, it is related with large-sized, the organic electroluminescence light 
emitting device for realizing a highly minute display, and luminescence equipment. 
[0002] 

[Background ****] The organic electroluminescence light emitting device using the 
organic substance as a luminescence device attracts attention, and, recently, it is 
used for a display etc. Drawing 6 (A) and (B) show the conventional XY matrix type 
luminescence equipment which used the organic electroluminescence light emitting 
device. X electrode Rhine Xe-2, Xe-1, Xe, and Xe+1 — in which this XY matrix type 
luminescence equipment was formed in the shape of a stripe, Y electrode Rhine Ym-1 
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of shape of stripe by which rectangular arrangement was carried out to these X 
electrode Rhine Xe-2, Xe-1, Xe, and Xe+1 — , Ym, and Ym+1 — , It consists of organic 
layers Z of these X electrode Rhine Xe-2 f Xe-1, Xe, and Xe+1 — and Y electrode 
Rhine Ym-1, Ym, and Ym+1 — which intervene in between and contain an organic 
luminous layer at least. 

[0003] When the direction of X is made into a scan line in order to make the pixel 
which is in the coordinate location of arbitration among XY coordinates emit light in 
this structure for example, it is X electrode Rhine Xe-2, Xe-1, Xe, and Xe+1 first. — 
One is chosen, the electrical potential difference of 0V is impressed, and a negative 
electrical potential difference is impressed to other X electrode Rhine Xe-2, Xe-1, Xe, 
and Xe+1 — . Corresponding to a pixel [ a pixel / selected X electrode Rhine Xe-2, 
Xe-1, Xe, and Xe+1 — ] to make it emit light on the other hand, a negative electrical 
potential difference or 0V are impressed to Y electrode Rhine Ym-1 corresponding to 
the pixel of Y electrode Rhine Ym-1 which is the direction signal line of Y, Ym, and Y+1 
— which a forward electrical potential difference is impressed [ pixel ] and does not 
make one emit light, Ym, and Y+1 — . Thereby, the pixel of the coordinate which it is 
going to acquire can be made to emit light. In addition, X electrode Rhine may be 
similarly driven except this, although a negative electrode and Y electrode Rhine were 
considered as a positive electrode. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although various ingredients 
were developed about an organic luminescent material used for an organic 
electroluminescence light emitting device, the effectiveness was eta=10 cd/A - 17 
cd/A at the maximum. For this reason, if the large area and the number of pixels of 1 0 
inches or more tend to realize the above (320x240) highly minute display, the following 
point will have posed a problem. 

[0005] ** On a highly minute display, the scanning line serves as N book (N> 100). For 
this reason, N times of the brightness Lo (nit) for which it asks momentarily, i.e., LN, 
(nit) are required. At this time, it is required current density. I=LN/eta (A/m2) = 
(LN/eta) x10-4 (A/cm2) 
= LN/eta x10-1 (mA/cm2) 

It comes out. Therefore, when referred to as brightness Lo=200 (nit) to calculate, the 
current density of the next table 1 is required, (at the time of eta=10 cd/A) 
[0006] 
[Table 1] 
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N 


I [fflA/cm ! ] 


cm ! fflt|) [mA] 


10 0 


2 0 0 


= 12 0 


2 0 0^ 


4 0 0 


= 2 4 0 


3 0 0 


6 0 0 


^ 3 6 0 


4 0 0 


8 0 0 


= 48 0 


5 0 0 


10 0 0 


% 6 0 0 



[0007] ** Since a high current consistency is needed as mentioned above, by 
resistance of the (a) scan line and a signal line, a voltage drop is large and power 
consumption increases, (b) The drive circuit which can pour in a high current is 
needed, therefore enlargement of a drive circuit cannot realize a thin display. 
** In order for a scan line and a signal line to carry out thinning and to form high 
resistance as it moreover becomes highly minute, CR time constant becomes large 
and it becomes trouble in case the response of a component obtains delay and a 
dynamic image. 

** Since 300 or more nits of brightness are needed to the needs to realize television, 
further, these problems become still more nearly unescapable. 

[0008] In addition, EP No. 0717445 is known as what can solve an above-mentioned 
problem. By this EP No. 0717445, the organic electroluminescence luminescence 
equipment which carried out the TFT drive using poly-Si TFT is indicated. If it is going 
to realize a display with magnitude the angle of 200 micrometers of a pixel, and 
1000x1000 pixels, by the simple matrix method, a scanning-line current will serve as 2 
A/cm2. and it will indicate that it cannot drive substantially by the voltage drop by 
scanning-line resistance and signal-line resistance further. In this patent, it is going to 
solve this problem using TFT. However, the process of poly-Si TFT is long, and is high. 
[ of a manufacturing cost ] Therefore, since a display also becomes expensive, there 
are few merits. 

[0009] The purpose of this invention controls a scanning-line current, and is to offer 
[ large-sized and ] the organic electroluminescence light emitting device and 
luminescence equipment which can realize a highly minute display cheaply. 
[0010] 

[Means for Solving the Problem] The organic electroluminescence light emitting 
device of this invention is characterized by including a transparent electrode, the 
counterelectrode which countered this transparent electrode and has been arranged, 
a middle conductive layer, and two or more organic luminous layers which intervened 
on both sides of said middle conductive layer in the middle between said transparent 
electrodes and counterelectrodes. The luminescence equipment of this invention is 
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characterized for the above-mentioned organic electroluminescence light emitting 
device by the single dimension or carrying out a two-dimensional array as a pixel. Here, 
the middle conductive layer of each pixel is not only separated from the middle 
conductive layer of the adjoining pixel, but is separated from the power source. 
Moreover, although several n of the middle conductive layer in each pixel is arbitrary, 
it is 100 or less, 1<=n<=100 [ i.e., ], actually. 

[0011] Therefore, since the organic electroluminescence light emitting device in this 
invention has the composition that series connection of two or more organic luminous 
layers was carried out on both sides of the middle conductive layer in the middle, if it 
sets to Vo driver voltage of the pixel which constitutes conventional XY matrix type 
luminescence equipment, for example and sets electrostatic capacity of io and a pixel 
to Co for a drive current, in the driver voltage of the pixel (n organic luminous layers 
and the middle conductive layer of n-1 are held) of this invention, nVo and a drive 
current will serve as io/n and electrostatic capacity will serve as Co/n. However, the 
brightness of a pixel makes the same as the pixel component of the conventional XY 
matrix the former, the same, and a unit element child (unit element child who inserted 
the organic luminous layer with the middle conductive layer and the electrode). 
[0012] If it puts in another way and is going to increase the brightness of a pixel n 
times, it is necessary to increase a drive current n times with conventional XY matrix 
type luminescence equipment but, and although driver voltage increases n times in 
this invention, a drive current is the same and good. That is, by the invention in this 
application, if brightness is made the same, although an electrical potential difference 
increases n times over the past, since the current is good at the conventional 1/n, the 
scan which had become a problem conventionally, and the voltage drop by resistance 
of a signal line will be set to 1/n. Therefore, the following effectiveness is expectable. 
[0013] With conventional luminescence equipment, the scanning-line current was 
large, therefore the voltage drop was large, in bringing about increase of power 
consumption and a high definition, and the luminescence equipment of a large area, 
the scanning-line current became near the 1A, and it had become a problem that it 
cannot drive by the driver IC substantially. However, since a scanning-line current is 
set to the conventional 1/n and power consumption also decreases in this invention, a 
large area and more than a high definition (800x600 pixels, pixel pitch 
1 10micrometerx330micrometer), for example, 12 inch SVGA, are more possible. 
[0014] Moreover, although it was required for a pixel to answer a high speed in order 
to perform a pixel display, conventionally, time constant tauo=Ro-C1 which becomes 
settled by the product with the electrostatic capacity C1 which is related to the wiring 
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resistance Ro at the time of a drive was large, and had become severalmicroS - 
1 0micro of numbers S. For this reason, trouble had occurred [ the standup of a drive 
wave, and falling ] in delay and a movie display. In this invention, Co is set to1/n and 
the electrostatic capacity C1 which is further related at the time of a drive is also set 
to 1/n. Therefore, a time constant can become tauo=Ro- (Cl/n), can answer a high 
speed, and can also perform animation display for high quality. In addition, although C1 
is not the same as that of Co and it is based also on a drive method, it becomes 
C1=Cox (number of vertical pixels) extent. 

[0015] About the array configuration of the transparent electrode which constitutes 
an organic electroluminescence light emitting device above, a middle conductive layer, 
and a counterelectrode The configuration by which the laminating is carried out by 
lapping to plane view top each pixel may be used. Or the configuration currently 
juxtaposed on the flat surface is sufficient as a transparent electrode, the first unit 
light emitting device which intervened the organic luminous layer in the middle 
conductive layer of an eye most, and the n-th middle conductive layer and the n-th 
unit light emitting device which intervened the organic luminous layer with the 
counterelectrode. Especially, in the former configuration, the densification of the pixel 
can be carried out compared with the latter configuration. 

[0016] Moreover, it is desirable for a transparent electrode, the first unit light emitting 
device which intervened the organic luminous layer in the middle conductive layer of 
an eye most, and the n-th middle conductive layer and the n-th unit light emitting 
device which intervened the organic luminous layer with the counterelectrode to hold 
a rectifying action at least. Here, it becomes possible preferably about a rectifying 
action to prevent 1 06 or more [ then ] and a cross talk more preferably 1 03 or more. In 
this invention, since the unit light emitting device which holds a middle conductive 
layer was connected multistage, it is easy to acquire a rectifying action. Since the 
conventional component consisted of a unit light emitting device of a piece, it had the 
problem of having been easy to produce a component with a poor rectifying action, 
and being easy to produce a cross talk. 

[0017] Incidentally, WO 95/No. 06400 is known as a technique near the configuration 
of this invention. It thinks in order to acquire the effectiveness for carrying out the 
laminating of the first organic light emitting device and the second organic light 
emitting device, and carrying out color mixture of the first luminescent color and 
second luminescent color, or high-color-izing, but since this WO 95/No. 06400 is the 
configuration of having impressed the electrical potential difference to each organic 
light emitting device according to the individual, respectively, it differs from the 
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configuration which holds the middle conductive layer of this invention. And no 
effectiveness based on the configuration of the organic luminous layer which 
sandwiched the middle conductive layer of this invention in the middle is also shown. 
[0018] 

[Embodiment of the Invention] [1st operation gestalt] drawing 1 shows the outline 
configuration of the 1st operation gestalt. As shown in this drawing, the luminescence 
equipment 10 of the 1st operation gestalt The transparent electrode 2 used as the 
anode plate formed on the glass substrate of an illustration abbreviation, and the 
counterelectrode 3 used as the cathode which countered this transparent electrode 2 
and has been arranged, It has as a pixel the organic electroluminescence light emitting 
device 6 containing the middle conductive layer 4 of n sheets (1<=n<=100), and two or 
more organic layers 5 which intervene on both sides of said middle conductive layer 4 
in the middle between said transparent electrodes 2 and counterelectrodes 3, and 
contain an organic luminous layer at least. This pixel (organic electroluminescence 
light emitting device 6) is arranged along the two-dimensional array, i.e., X, and the 
direction of Y. That is, XY matrix type luminescence equipment is constituted. 
[0019] A transparent electrode 2 has translucency and, specifically, consists of two or 
more Y electrode Rhine Ym and Ym+1 — which were installed every fixed spacing in 
parallel mutually. A counterelectrode 3 intersects perpendicularly to Y electrode 
Rhine Ym and Ym+1 — , and consists of two or more X electrode Rhine Xe installed 
every fixed spacing in parallel mutually and Xe+1 — . With Y electrode Rhine Ym and 
Ym+1 — , the middle conductive layer 4 is the crossing part with X electrode Rhine Xe 
and Xe+1 — , and is arranged one sheet among these, respectively while it is equipped 
with translucency. This is made into E (e, m, n), E (e, m+1, n), E (e+1, m, n), and E(e+1, 
m+1, n) — . In addition, n expresses the number of the middle conductive layers which 
intervened in each pixel 6, and is "1 " with this operation gestalt. Moreover, the middle 
conductive layers E (e, m, n), E (e, m+1, n), and E (e+1, m, n) in each pixel 6 and E(e+1, 
m+1, n) — While dissociating from the middle conductive layers E (e, m, n), E (e, m+1, 
n), and E (e+1, m, n) of the adjoining pixel 6, and E(e+1, m+1, n) — , it dissociates also 
from the power source connected to electrodes 2 and 3. From the first, it does not 
have wiring which carries out the address of the middle conductive layers E (e, m, n), E 
(e, m+1, n), and E (e+1, m, n) and E(e+1, m+1, n) — independently. The middle 
conductive layer 4 can be defined as the layer which can pour an electron hole into 
one main front-face side, and can pour an electron into the main front-face side of 
another side, and maintains potentials, such as abbreviation, in a layer. If applied to 
this definition, while being able to use the semi-conductor of various transparency, 
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and a metal, the combination of a semi-conductor/metal can also be used. An organic 
layer 5 is set with Y electrode Rhine Ym and Ym+1 - in the crossing part (inside of 
each pixel) with X electrode Rhine Xe and Xe+1 -. With Y electrode Rhine Ym and 
Ym+1 -- the middle conductive layers E (e, m, n) and E (e, m+1, n), E (e+1, m n) E 
(e+1, m+1, n) - Between, middle conductive layers E (e, m, n), E (e, m+1, n), E (e+1 m 
n). and E (e+1, m+1, n) - X electrode Rhine Xe, Xe+1 - It intervenes in between' 
respectively. 

[0020] Here, with this operation gestalt, if the part to which the organic layer 5 which 
conta.ns an organic luminous layer at least comes to intervene between each 
electrodes 2 and 3 and the middle conductive layer 4 is defined as a unit element child 
the lam,nat.ng is carried out so that a unit element child may lap on plane view That is 
the lam.nat.ng is carried out so that a transparent electrode 2, the middle conductive' 
layer 4, and a counterelectrode 3 may lap to plane view top each pixel. Furthermore 
these un.t element children have the rectifying action. As a rectification ratio, it is 106 
or more more preferably 103 or more. Moreover, what shows the same luminescent 
color as a unit element child is desirable. Furthermore, about the ingredient of each 
class (for example, a hole injection layer, an electron hole transportation layer a 
lummous layer, an electronic injection layer) which constitutes an organic layer' 5 
be.ng constituted by the same ingredient is desirable. This is effective in becoming 
easy to carry out manufacture, and the defect which is a pixel decreasing, since the 
film production conditions are still more fixed. Moreover, although it is effective in 
poor leak being canceled by the unit element child by whom a laminating is done even 
-f poor leak exists in the unit element child directly located on a transparent electrode 
2, an mgredient is the same also in respect of the effectiveness, and the one where 
film product.cn conditions are more fixed tends to acquire effectiveness 
[0021] Drawing 2 takes shape more and shows the cross section of the luminescence 
equ.pment 10 of above-mentioned drawing,! . Drawing 3 is the enlarged drawing to 
vvh.ch the part was expanded. As shown in these drawings, the interlayer insulation 
film 7 ,s formed on the transparent electrode 2 and the substrate (illustration 
abbreviation). An interlayer insulation film 7 is film of insulation or semiconductance 
and has become a part of nonluminescent component part. The **** part of an 
mterlayer insulation film 7 is sudden, and this has separated the middle conductive 
layer 4 mutually. As an interlayer insulation film 7, they are SiOx (1<=x<=2) SiNx (1/2 
<=x <=4/3), SiON, SiAION, SiOF, etc. at the insulating film which can perform **** 
processing, the inorganic oxide film or an inorganic nitride, and a concrete target 
Another desirable insulating film is a poly membrane. Specifically, they are polyimide 
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polyacrylate, the poly quinoline, a polysiloxane, polysilane, etc. Besides the insulating 
film, even if it is the semi-conductor film, there should just be insulation which can 
perform pixel separation. Desirable specific resistance is 1016 ohm-cm - 105 ohm-cm. 
For example, alpha-Si, alpha-SiC, alpha-SiN, etc. are sufficient. 

[0022] By the way, about the manufacture approach of the luminescence equipment 
10 mentioned above, the following are mentioned as an example in which various idea 
**** are desirable. 

(1) Film production of the organic layer containing the film production of an interlayer 
insulation film and the pattern processing (3) organic luminous layer which give film 
production and the pattern processing (2) level difference of a transparent electrode 
((4) is inserted and it is n+ 1-time repeat) 

(4) Production of the film production (5) counterelectrode of a middle conductive layer 
(it produces after film production of (3)) 

(6) When repeating a closure process, therefore (3) twice, it becomes (1) ->(2) ->(3) 
->(4) ->(3) ->(5) -> (6). 

[0023] Although the above is the production process of this manufacture approach, 
compared with the manufacture approach of the conventional component, the 
processes of (2) and (4) differ. Moreover, the places which repeat the process of (3) 
differ. Moreover, this manufacture approach has the indispensable place which makes 
the level difference of an interlayer insulation film sudden, and the include angle is 70 
degrees or more preferably. The middle conductive layer preferably produced by 20nm 
- 0.5nm thickness by this is disconnected with a level difference, and the middle 
conductive layer of the adjoining pixel is separated mutually. Moreover, it secures that 
the middle conductive layer is separated from the counterelectrode or the 
transparent electrode also about a field light emitting device (1 pixel). 
[0024] as a middle conductive layer — the inside of a layer — abbreviation — if it is 
what can pour in an electron hole from one main front face, and can pour in an 
electron from the main front face of another side while keeping it equipotential — the 
various ** **** — things are made. When desirable things are enumerated, they are 
an electronic conductivity organic layer ** P-type semiconductor / mixolimnion / 
transparent electrode ** electron hole conductivity organic layer / N-type 
semiconductor ** P type conductive polymer / N-type semiconductor. [ of a ** 
super-thin film metal / transparent electrode ** electronic transportability compound, 
the mixolimnion / transparent electrode ** carbon compound of an electron 
injectional compound, and alkali metal ] Furthermore, if one field is hole injectional and 
the field of another side is electron injection nature, although it will be used as a 
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middle conductive layer of **s, such as a mixolimnion of a thin film metal a 
transparent electrode, an electronic transportability compound, and an electron 
mjecfonal compound, an electron hole conductivity organic layer. P, or an N-type 
sem,conductor, - **, if it combines from inside, it can use more preferably 
[0025] Especially a desirable thing is the In-Zn-0 oxide film which can produce a film 
at low temperature in the above-mentioned transparent electrode. Otherwise the 
amorphous ITO film is desirable. Desirable super-thin film metals are the Mg:Ag alloy 
wh.ch ,s electron injection nature, an aluminumrLi alloy, a Mg:Li alloy, etc. A desirable 
electronic transportability compound is the metal complex of OKIREN, or a ** N prime 
nng compound. A desirable electron injectional compound is a compound containing 
alkal, metal, alkaline earth metal, a rare earth metal, and these. For example, BaO SrO 
L.20, LiCI, LiF. MgF2. MgO, CaF2, etc. are desirable electron injectional compounds' 
Des.rable P-type semiconductors are P type alpha-Si. P type Si. P type CdTe P type 
CuO. etc. Desirable N-type semiconductors are N type alpha-Si, N type Si N type 
CdS, N type ZnS. etc. As a conductive polymer of P type or N type, desirable things 
are the poly arylene vinylene, the poly CHIENIREN vinylene, etc. 
[0026] [2nd operation gestalt] dj^wing_4 shows the outline configuration of the 2nd 
operat,on gestalt. As shown in this drawing, the luminescence equipment 20 of the 2nd 
operat.cn gestalt is the configuration that three unit element children (1) (2) and (3) 
are juxtaposed on plane view. Electrode Y extended and connected intervenes the 
organ,c layer 5 which has an organic luminous layer between the middle conductive 
layers E of the upper part (e. ml), and constitutes the unit element child (1) from Y 
electrode Rhine Ym. The middle conductive layer E (e. ml) is connected with the 
middle conductive layer E (e, ml) in a unit element child's (2)'s juxtaposed lower part 
The m.ddle conductive layer E (e, ml) intervenes the organic layer 5 which has an 
organ.c luminous layer between the middle conductive layers E in the upper part (e 
m2), and constitutes the unit element child (2). The middle conductive layer E (e m2) 
-s connected with the middle conductive layer E (e. m2) in a unit element child's'(3)'s 
lower part juxtaposed. The middle conductive layer E (e, m2) intervenes the organic 
layer 5 wh.ch has an organic luminous layer between X electrode Rhine Xe of the 
upper part, and constitutes the unit element child (3). In addition, about these unit 
element children (1). (2), and (3). it has a rectifying action. 

[0027] Also in the configuration of this 2nd operation gestalt, therefore, between 
electrode Y and X electrode Rhine Xe which were extended from X electrode Rhine 
Ym S.nce the middle conductive layers E (e. ml) and E (e, m2) of two sheets intervene 
and the organic layer 5 which has an organic luminous layer among these intervenes 
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that is, between electrode Y' and X electrode Rhine Xe Since three organic layers 5 
are connected to the serial on both sides of the middle conductive layers E (e, ml) 
and E (e, m2) in the middle, effectiveness equivalent to the 1st operation gestalt is 
expectable. 
[0028] 

[Example] What has produced 120nm of ITO (indium tin oxide) electrodes on the glass 
substrate of [example 1] 25mmx75mmx1 .1 mm size was used as the transparence 
support substrate. This ITO was processed in the shape of [ of 1 10 micrometer pitch 
and 90 micrometer width of face ] a stripe. The longitudinal direction of a stripe is 
20mm and a number is 600. Next, V259 which is transparence acrylate resin (the 
Nippon Steel chemistry company make) as an interlayer insulation film was produced 
by 1 .2-micrometer thickness on the spin coat. Then, this substrate was heated at the 
temperature of 200 degrees C, and the interlayer insulation film which consists of 
V259 was heat-hardened. 

[0029] Next, the photoresist was produced on these V 259 layers, and the photo mask 
was through-exposed and was developed so that an opening pattern like drawing 5 (A) 
might remain. Furthermore, after drying this substrate at the temperature of 80 
degrees C for 1 hour, reactive ion etching using oxygen gas was performed by having 
used the photoresist of the configuration of drawing 5 (A) as the mask, and the 
interlayer insulation film of opening was removed. What was obtained is a substrate 
with the cross section of drawing 5 (B). In addition, about a top-face configuration, it 
is referring to drawing 5 (C). 

[0030] Next, ultrasonic cleaning was performed for this substrate in isopropyl alcohol 
for 5 minutes, and washing which used ultraviolet rays and ozone together further was 
performed for 30 minutes. This transparence support substrate was fixed to the 
vacuum evaporation system, and MTDATA (4, 4\ 4"-tris 
{N-(3-methylphenyl)-N-phenylamino} triphenylamine), and NPD (N, N'-G 
(1-naphthyO-N, N'-diphenyl -4, 4'-benzidine) and Alq (aluminum complex of 
8-hydroxyquinoline) were put into three resistance heating boats, respectively. 
Moreover, the source of vacuum evaporation© of Metal Li was prepared. The vacuum 
evaporation system was exhausted to 1x10-4. 

[0031] Next, the boat containing MTDATA was heated and the hole injection layer of 
120nm of thickness was produced. Next, the boat containing NPD was heated and the 
electron hole transportation layer of 10nm of thickness was produced. Next, the boat 
containing Alq was heated, the luminous layer of 40nm of thickness was produced, and 
the coincidence vacuum evaporationo of the Alq was further carried out by the mole 
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ratio of metals U and M. Although this AMJ layar works as an elaotronio injeotion 
layer, you may think as a part of mid* oonduotiya layor. and alaotron injaotion to a 
luminous layer is performed. 

[0032] The substrata (substrata shown in drawing CD)) whioh parformod the aboya 
Aim produotion was moyad to tha yaouum tub for sputtaring oonneoted with this 
vaouum tub from tha tub for yaouum deposition. And 1 1nm of ln-Zn-0 was produoed 
as a part of middle oonductiye layer. The mixed gas of the volume ratio 1000:) of 2 and 
Ar:02 was produoed as an ambient atmosphere the sputtering output of 1 2W/om 

0033] N ext . the substrate mhjoh ,. n . shed above fflm pro(ju<;tj()n w ^ 

the tub for vaouum deposition, the boat containing MTDATA was heated, and the hole 
injection tayer of ,20nm of thioknaas was produced. Next the boat containing NPD 
was heated and the electron hoie b-ansportaoon layar of lOnm of thioknaas was 
produced. Next the boat containing Ale, was heated, the luminous layer of 40nm of 
hickneas was produced, and the coincidence vacuum avaporationo of the AJq was 

produced by ,.8-m,crometer thickness, having covered the vaouum evaporabono 
mask for cathode (20 opening stripe patterns being prepared with 400-micromete 
Tan HO t aP T Ure ™ ,dth * 300 - *- * ™y °acome pe^endicuiar 

urn ne 7 USe " " Cath0de ' THa CTOSS Secti °" ° f *• P^-ed 

nZi . ° e 6 (luminesce "« o^ant) is shown by drawing 5 (E) 

0034] Although production was finished above, when 15 V ware impressed to al, the 

laid f T 7 an ° de P ' ataS ^ ° P ° tential abOUt a " StHpes (hat « *a 
cathode of these luminescence elements and nothing combined with the middle 

Zt ° U,Tent d6nSity 3 and MghtneSS 2,0nit — °^ined. 

Luminous efficiency was 7 cd/A. 

[0O35] The example 1 of the [example 1 of compariaon] comparison ia the case where 
there ,a no m,ddle conductive layer. The elements were produced like the example 1 
However vaouum evaporabono of an !n-2n-0 middle conductive layer and the 2nd 

omZ a " e ' e ° tr0n h< " e ^""^ - * '"-nous layer was 
cm tted. and the elements of the conventional configuration were produced. When 
7.35V were .mpressed to all the fTO stripes that are anode plates at 0 potential about 

lOOmt were obtained the current density of 3mA/cm. Luminous efficiency was 3 37 
cd/A. From the above thing, luminous efficiency becomaa twice [ about ] and tha 
component of an example , ia underatood that a raise in brightness is possible 
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although an electrical potential difference becomes twice [ about ] to the example 1 of 
a comparison. 

[0036] The [example 2] example 2 is the case where the number of middle conductive 
layers is two. It vapor-deposited to the 2nd Li:Alq layer like the example 1. The 
substrate which performed the above film production was again moved to the vacuum 
tub for sputtering connected with this vacuum tub from the tub for vacuum deposition. 
And 10nm of In-Zn-0 was produced as a part of middle conductive layer. The mixed 
gas of the volume ratio 1000:1 of sputtering output 1.2 W/cm2 and Ar:02 was 
produced as an ambient atmosphere using the In-Zn-0 sputtering target of the 
electronic ratio 0.83 expressed with In/(In+Zn). 

[0037] Next, the substrate which finished the above film production was returned to 
the tub for vacuum deposition, the boat containing MTDATA was heated, and the hole 
injection layer of 120nm of thickness was produced. Next, the boat containing NPD 
was heated and the electron hole transportation layer of 10nm of thickness was 
produced. Next, the boat containing Alq was heated, the luminous layer of 40nm of 
thickness was produced, and the coincidence vacuum evaporation© of the Alq was 
further carried out by the mole ratio of metals Li and 1:1. Finally, the film was 
produced by 1 .8-micrometer thickness, having covered the vacuum evaporation© 
mask for cathode (20 opening stripe patterns being prepared with 400-micrometer 
pitch and the aperture width of 300 micrometers so that it may become perpendicular 
to an ITO stripe.), and In was used as cathode. 

[0038] Although production was finished above, when 23V were impressed to all the 
ITO stripes that are anode plates at 0 potential about all In stripes that are the 
cathode of these luminescence elements and nothing combined with the middle 
conductive layer of two sheets, current density 3 mA/cm2 and brightness 303nit were 
obtained. Luminous efficiency was 10.1 cd/A. As mentioned above, in this example 2, 
although it was about 3 times the electrical potential difference of this compared with 
the component of the example 1 of a comparison, brightness has produced the about 
3 times as many high brightness-ized component as this also for 3 times and luminous 
efficiency. In addition, in the above example, although the example of a trial of 
complete luminescence was shown, the thing [ according to / as the scanning line / 
cathode / according to a signal line for an anode plate / things / a simple matrix / for 
which a line sequential drive can be carried out ] and and is also checked. When a 
scanning-line current was made the same as compared with conventional 
luminescence equipment, it is 2.02 or 2.95 times the brightness of this obtained with 
the luminescence equipment of an example 1 and an example 2, respectively, and it 
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was able to be formed into high brightness. 

[0039] The middle conductive layer of the [examp.e 3] example 3 is the example of the 
super-thin film / In-Zn-0 lead-wire nature oxide film of Mg:Ag. The component was 
produced like the examp.e 1. However, the p.aoes whioh used the super-thin film / 
In-Zn-0 lead-wire nature oxide film of Mg:Ag differed instead of the middle e.eotrio 
conductor, membrane layer of the configuration of the Alq:Li/In-Zn-0 lead-wire 
nature oxide film. Mg:Ag is 8nm of thickness and was formed by coincidence vacuum 
av.porat.ono. The permeabi.ity of this middle conductive layer was about 60% When 
15V were impressed to all the ITO stripes that are anode plates about all the cathode 
stripes of these luminescence elements at 0 potential and nothing combined with the 
m.dd.e conductive layer, current density 3 mA/cm2 and brightness 15 6nit were 
obtained. Luminous efficiency was 5.2 cd/A. 

[0040] As mentioned above, high brightness was formed, although it did not go to 
tw.ce [ about ] compared with the component of the examp.e 1 of a comparison when 
permeab ,ty used a meta. super-thin fi.m. Since transparency was high, the e.ectronic 
.njecfon layer and the mixo.imnion of an e.ectron injectiona. compound were excellent 
-n the d.rect.on of the component of an examp.e 1. Thus, it became dear that it is 
more des.rab.e to use the middle conductive layer which can pour in the transparence 
and electron hole where permeability is larger than 60%. and an electron 

r^ Ju teXamP,e 43 6XamP,e 4 " " 6XamP,e ° f the fie,d '-'nescence light source 
wh.ch holds a middle conductive layer. What has produced 12 0nm of ITO (indium tin 

ox,de) electrodes on the glass substrate of 25mmx75mmx1.1mm size was used as the 
transparence support substrate. Pattern processing of this ITO was carried out at the 
25mmx30mm configuration. Next, V259 which is a product made of transparence 
acrylate res.n (the Nippon Steel chemistry company make) as an interlayer insulation 
film was produced by 1 .2-micrometer thickness on the spin coat. Then, this substrate 
was heated at the temperature of 200 degrees C, and the interlayer insulation fi.m 
wh.ch cons.sts of V259 was heat-hardened. 

[0042] Next the photoresist was produced on these V 259 .ayers, and the photo mask 
was through-exposed and was deve.oped so that a 20mmx25mm opening pattern 
m.ght re ma,n. Furthermore, after drying this substrate at the temperature of 80 
degrees C for 1 hour, reactive ion etching using oxygen gas was performed by having 
used the photoresist as the mask, and the inteHayer insulation film of opening was 
removed. Next, ultrasonic cleaning was performed for this substrate in isopropyl 
alcohol for 5 m.nutes. and washing which used ultraviolet rays and ozone together was 
performed further for 30 minutes. 
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[0043] Pori (2-methoxy-5-(2-ethylhexyloxy)-1, 4-phenylenevinylene) which is a 
conjugated-system polymer, and (MEH-PPV) were compounded according to 
reference (Synthetic Metal the 66th volume, 75 pages, 1994) on this transparence 
support substrate. 120nm of luminous layers was produced from 1.5% of the weight of 
the xylene solution of MEH-PPV. This was dried at 80 degrees C in the vacuum, and it 
carried out vacuum deposition 20nm on this layer further, having used the layer of 1:1 
of Alq (aluminum complex of 8-hydroxyquinoline), and Metal Li as the electronic 
injection layer. Although this Alq:Li layer works as an electronic injection layer, you 
may think as a part of middle conductive layer, and electron injection to a luminous 
layer is performed. 

[0044] The substrate which performed the above film production was moved to the 
vacuum tub for sputtering connected with this vacuum tub from the tub for vacuum 
deposition. And 11nm of In-Zn-O was produced as a part of middle conductive layer. 
Using the In-Zn-0 sputtering target of the atomic ratio 0.83 expressed with 
In/(In+Zn), the ambient atmosphere was carried out and the mixed gas of the volume 
ratio 1000:1 of sputtering output 1.2 W/cm2 and Ar:02 was produced. 
[0045] Next, 120nm of luminous layers was further produced on the substrate which 
finished the above film production from 1.5% of the weight of the xylene solution of 
MEH-PPV. This was dried at 80 degrees C among the vacuum, and it carried out 
vacuum deposition 20nm on this layer further, having used the layer of 1:1 of Alq 
(aluminum complex of 8-hydroxyquinoline), and Metal Li as the electronic injection 
layer. The coincidence vacuum evaporationo of the Alq was carried out by the mole 
ratio of metals Li and 1:1. Finally, the film was produced by 1 .7-micrometer thickness, 
having covered the vacuum evaporationo mask for cathode, and In was used as 
cathode. Although production was finished above, when 11V were impressed to ITO 
which is an anode plate about the cathode of this field light emitting device at 0 
potential and nothing combined with the middle conductive layer, current density 30 
mA/cm2 and brightness 1400nit were obtained. Luminous efficiency was 4.7 cd/A. 
[0046] The example 2 of the [example 2 of comparison] comparison is the case of the 
conventional field-like light emitting device. The elements were produced like the 
example 4. However, the In-Zn-O middle conductive layer and the 2nd luminous layer, 
and the electronic injection layer were omitted, and the component of the 
conventional configuration was produced. When 5.2V were impressed to ITO which is 
an anode plate about the cathode of the luminescence elements at 0 potential, 
current density 30 mA/cm2 and brightness 750nit were obtained. Luminous efficiency 
was 2.5 cd/A. From the above thing, luminous efficiency serves as a twice [ about] as 



■ 15 - 



JPl 1-329748 

« » 



many abbreviation as this, and the component of an example 4 is understood that a 
ra.se ,n brightness is possible by the low battery, although an electrical potential 
difference becomes twice [ about ] compared with the example 2 of a comparison. 
[0047] The constant current drive performed life test by [comparison of life [ of the 

~'r a !J ,ght 6mitting d6ViCe 1 ° f thiS inVenti ° n COm P°"^] first stage 

200n.t. The hfe of the component of the example 2 of a comparison was 500 hours In 

the component of this invention of an example 4. when life test was performed by the 
same bnghtness, the life was extended in 1300 hours. When a constant current drive 
performed life test by initial brightness 400nit and it was twice the brightness of the 
component of an example 4 of this to the example 2 of a comparison, the life was 
equ.va.ent ,n 470 hours. Therefore, this invention can acquire an equiva.ent life by high 
bnghtness. and it turns out by equiva.ent brightness that it becomes it is remarkable 
and long lasting. 

[0048] In addition, this invention is not limited to said operation gestalt. and includes 
other configurations which can attain the purpose of this invention. For example 
although the two-dimensional array of the pixel (organic electroluminescence light 
em,tt,ng dev.ce 6) was carried out with the 1st and 2nd operation gestalt. an array i e 
an one-d,mensional array, may be used along X or the direction of Y at a single tier" 
Moreover, although one midd.e conductive layer 4 was intervened with the 1st 
operation gesta.t and two midd.e conductive layers 4 were made to intervene with the 
2nd operation gesta.t in each pixe.. if several n of the middle conductive layer 4 is 
w.th,n the hmits of one or more and 100 or less, it is arbitrary. That is. it is arbitrary if 
it is within the limits of 1 <=n<=1 00. 

[0049] Moreover. a.though not asked especially about the lamination of an organic 
layer 5. as long as it is a configuration containing an organic luminous layer at least 
what k.nd of .amination is sufficient [ the structure which formed the electronic 
-nject.on layer between cathode and a luminous layer, formed the hole injection layer 
between the anode p.ate and the luminous layer, or formed these electronic injection 
layers and hole injection layers in both is sufficient, and ] 
[0050] 

[Effect of the Invention] Responsibility can be raised while being able to control a 
scann.ng-.ine current compared with the conventional component according to the 
orgamc electroluminescence light emitting device of this invention, since it is the 
configuration of having made two or more organic luminous layers intervening on both 
s.des of a middle conductive layer between a transparent electrode and a 
oountere.ectrode in the midd.e. Therefore, according to the .uminescence equipment 
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using this organic electroluminescence light emitting device, large-sized and a highly 
minute display are cheaply realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the principle of the 1st operation 
gestalt of the luminescence equipment of this invention. 

[Drawing 2] It is the sectional view showing the cross section of an operation gestalt 
same as the above. 

[Drawing 3] It is the partial enlarged drawing of drawing 2 . 

[Drawing 4] It is the perspective view showing the principle of the 2nd operation 
gestalt of the luminescence equipment of this invention. 

[Drawing 5] It is drawing for explaining the manufacture approach of the 1st operation 
gestalt of this invention. 

[Drawing 6] the top view showing conventional XY matrix type luminescence 
equipment — and — the — it is an expansion perspective view a part. 
[Description of Notations] 

2 Transparent Electrode 

3 Counterelectrode 

4 Middle Conductive Layer 

5 Organic Layer 

6 Organic Light Emitting Device 

7 Interlayer Insulation Film 
10 Luminescence Equipment 
20 Luminescence Equipment 
Ym, Ym+1 — Y electrode Rhine 
Xe, Xe+1 — X electrode Rhine 

E (e, m f n) — E (e+1, m+1, n) — Middle conductive layer 
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1, n) -£©|RJ % 9PIIWME (e, m, n) , E 
(e, m+1, n) , E (e + 1, m, n) , E (e + 
1, m+1, n) ■■■bxmMy-OXe , Xe + l-i 

[0 0 2 0] -~T% #«ffi2, 3^J;^cfJffi^a«4 

< t h^mmm^^i-^mm 5 l 

0, 39Jttffi2, c fF^#«S4feJ;t>'^^S^3^, ¥ 
itb LTil, Af*L<ttl0 3 ^±, J:0#*L<f41 

o 6 ^i±-efc5„ iwagR^i UTtt, i^c^fe 

® (fciM, i?LaA«, lEfLii^i, mytm, 
®iAm) (Dwmc^xii, m-wmzx^xMf&zti 



[0 0 2 1] 11 2 14, ±1511 1 (DmytmW. 1 0 ©»fffi^ 



(5) 



s„ mm^mmut, mm&ttz\t^m^<Df^xh'o , 

ftftfcfi SiOx ( 1 ^ x ^ 2 ) , SiNx ( 1 / 2 ^ 
x^4/3) , SiON, SiAlON, SiOF&i* 
T'ifcSo 9J©»*L^16i»ttffllH:H5HF-«[T*>5. Aft 10 

mat, jkjmsk. ^ur^yu-h, tfyar-yy 
ofti (c t ¥*K**-e o t bmmftMtf x # s a* 

*>ntf«tV\ & * L-^JtjgJnli, 10 " Q • cm~10 
S Q • c m-efc-5 0 • tzb a-Si, «-SiC, 

a-S i N&irT*t>«fcV\, 

[0022] i r 6t\ ±m Ltz.&ytms l 0 <0®Jj£^ 

T i± ft. <d h co fl* m tf h ft S „ 

(1) mwmM<DMm&£V;<f->toJ: 20 

( 2 ) &m & 4 5 Jf mifitgjt J; t>v < * - y in 

X 

(3) ffttm^trfrtr#|Me>»R ( (4) 

(4) ipmtMMoiui 

(5) *fra«ii©f^» ( (3) e>wm\zft») 

(6) Miklg 

l£oT, tcbx.lt, (3) ^2[l]^'9S-rB#(i (1) -» 
(2) -» (3) -> (4) -> (3) -> (5) -> (6) bt£ 

So 30 
[0 0 2 3] K±iS*»3t*jfe«)«3gXS-eS)SiJ^ S 

5feCD^^C0$i^fet-Jt^ (2) *J±Uf (4) »X5 

(3) oJMZf&Vi&i-kZZismte 

££J±T?*>4. rtltcj; 0 % fiF* L< ft 2 0 nm~0. 

•So 

[0024] ^mmmmtLxit, m^^M,m^ 
®mmm&m/mwmm 



50 
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[oo25] ±m^mmmx^\cB * uv&fi, 

®»B£-?#S I n-Zn-Otttl-e&5. «LIC, 
Attt*fe5Mg : Ag^ A 1 : L i Mg : L 

feir^fi, BaO, SrO, Li:0, LiCl, Li 
F, MgFi, MgO, CaFi/iWSU^lfaA 

i, PIS i, PlCdTe, PiCuO)5:t't*fe5„ 
&4 LV^Nm i ^ft:^i, Nla-Si, NlSi, Nl 

cds, niz n sbtthz. pmt.tzi,-tNm<nmw. 

femft^bhx, »4LVNt©«» *y7P-vyf= 

[0 0 2 6] [J& 2 HiteJKffi] El 4 ttjg 2 'MMBm<DWL 

m&i&&7FLx\<^z. mmi^-fx. 51-, %2%mmn 

©^3tgB20ii, 3o©ffij|lf (1) (2) (3) 
Ymi <9M*£t^^g^^?c£;i^-tv^'5*£Y , (4, ^rWJilffl 

©^k^«®e (e, m, i) £<z>rafc**as3teji$r^r 

So tPlitlE (e, m, 1) Ji, ^g^tifcWi^ 
^ (2) roTSPlcfcafRlJllWaE (e, m, 1) bW. 
i^^ttT^So ^ffl^liE (e, ra, 1 ) it, 
Sl5i-fcSfpra*ttSE (e, m, 2) £ ©IW»;:W«38ft 
*S:W-r**«Wi5Sr^MtU (2) Sr«^L 

T^S„ frB^«SE (e, m, 2) fi, tfeg$ns¥ 
14*^ (3) <DTUKhZ<PfflmW%E (e, m, 2) 
tS^^^XT^So ^ffliliE (e, m, 2) (1, * 

(o±a5»x«^7^ yx e b<Dm\z^m^tftm^-r?> 

t«i5^4L, (3) «r«^L-CV^So 4 

*5, rtb^OWfi*^ (1) (2) (3) [COV^-C}4S 

[00 2 7] tot, r<0*2*«S«jB©#|*^i3V^-C 

7^VXe tWffilr, 2^C0tpp^^fl;^E (e, m, 
1) „ E (e, m, 2) Ztlh<Dm\^ 

ftftmttlrZ^wms&ft&Zixx^Zfrb. 

fl5tf>?>|R|K:<f>m*ttj|E (e, m, 1) , E (e, 



♦ 



(6) 



m, 2) zm/vx-mmzigmztix^^frh, m 

[0 0 2 8] 

l^MM] CHWJl] 2 5mmX 7 5mmX 1. l m 
mWf-^X©^7^SS±|:iTO W^^Afyt 
*f--f K) ttgfrl 2 0nm«iLT&5t©*affiJ 
ifStfitLfCo rOITO^llO/jmtV^ 90a 

fi2 0 mm, #Sfctt6 0 0#T'&5 0 ftfc, JIfflttftIg 

t Lxmrnrtv u-h®m ms*mmkm±m x 

&5V2 5 9^fy3-M:tl. 2 mCDJg/f-eSS! 
HLfc 0 r©1^2 0 0°C»M^T*APf!.L, 

V2 5 9^f>^5H^l:)l^^l:L^ 0 
[0 0 2 9] mz s ~©V2 5 9g±^7^- h 1/-^ h 

0 5 (a) wj^ftMP/^-v^-SJ;? 

mz8o°c<Dumxim?^ nm^tc^ as (a) » 

l&iLfc tffbftfctofiias (B) ©il^ioSI 

±ffi»:t£(CoV^li|2|5 (C) #BB 0 
[0 0 3 0] ftiC, i®SSHV7'Dt>7;V3-/V 

WfflLfcj5fe^&3 0^fTofc 0 rcD^^S^^^ 
ii* ^gtCgl^L, 3o©ffiJrCin^#- hf^li, MTD 
ATA (4, 4', 4"-hy* {N— (3-^9^7 

iNPD (N, N*-v?- (1-^-7^) — N, N'- 
iA^n,P- 4 , 4'-^y^y) iAlq (8-t 

1 0" 4 JcT'SMaL/t,, 

[0 0 3 1] MTDAT A A V <D<$~- h S-JBiS 

u mmi2 o nm<DjEn&Aszmmi,tz a mz. N 

PDA«9cD#- h^pjf&L, ffiflt 1 0 nm<DiE?mmm 
Z&mLIt, Al q A 0 h fcjqfc U MJ¥4 

0 nmcDM§£MffllL, $ 5>iC, i i A 1 q £ 

1 : KD^/VitX-mMfM^Ltc. ;oA1 q : L i Jffi 

n*&AmbLx®<i>^ *?mmm<D-nkLx%z. 

[0 0 3 2] «±0®)^^tTofcS« (1215 (D) |c* 

W^«S(D-a5i LT I n-Zn-O&l 1 nrnflL 
/c 0 In/ (In/Zn) tS$tv5S^it0. 8 3(75 
I n-Z n-OXs<y? y >>fi>—?y 

2W/cm\ Ar :a©«l 
0 0 0:1 (0*13-7?* £ LXMmLtz, 

[0 0 3 3] W±wSSI^xL/hS^^X^# 
ffl^lftCML, MTDAT AA 9*'- h&JPgiU mm 50 



10 
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1 2 0 nm(7)]E?LaAS^®SmLfc 0 N P DA 9 

tz a Al qA0*'-h^p^L, if4 0nm© 

^l^SML, £6>K, ML itAlq^l : 1 <D 

fit^5J;?t4 00ymt I yf > fflam3 0 0 /im-C 

2 0#t£tf-k*VO^-5„ ) fcjWfCl. 8 # m(DmmX 

1) <£>ffffiliH5 (E) f*$}ifct(DfJ!,5 5 

[0034] u-kX'{mzm*-tcAK zvmytm+mtD 

MxhZ I hy4 7±X$:0mm^ WsBXhS 
I TO* F7^7°^ti; 1 5 VStBWjpU ■PF^^mSlw 

fiMfc^L&^ofci w^, «»ft^3mA/c 
m\ »«210ni t Zntc 0 fgftSWi 7cd/A 

[0035] [ttmm 1 ] itt^j 1 (ii^aimji^^ 



LA. 



xhz>„ nmmi tmmizm?-mt:<mLfz a tztz 

U I n-Z n-0^#«f feit^lIllcDiETL&A 
HlPS^ff^Lfc ^*^i|co^T'fc5 I n* h 7 

^T^TS- ostein I TO^ hy-fy°±x 

t7. 3 5V£ffr/jpLfci:^, tI«3mA/cm 
\ WSlOOni t £fcfc„ ^TtSd^tt 3 . 3 7 c d 
/At'fcof:, Kiwri^f,, Hlfe^lJ 1 <7)m*\*^. m 
!±fcStmffllKMLXffi2{£bteZ>tiK ^581*^2 

[oo36] immm 2 1 mmw 2 i-±fmmms^ 2 

nm&XIbZv It«Ul^i(CLt2[pI|(OL i :A 

1 qJii-e^Lfd,, &,±<Dmm^n^tcm^M^m 

g|5iLTI n-Zn-OSrl OnmM^Lfc In/ 
(I n + Zn) xm£tlZ>W,7-itO. 83»In-Zn 

^3 1. 2 W/ cm\ A r : O2 Ofoffilt 1 0 0 0 : 1 <D 

[0037] m^ s £i±<nmm*mzLtcmm : km£M% 

ffl^Wi-ML, MTDATAAO/f- htrJP^L, Ki?: 

1 2 0nm©EFL&A«£$!JgtLfc o ^(C, NPDA0 

h^APfiL, mi9 1 0 nmroiE?Miwi£/l£§yf L 
fc„ ftl;, A 1 qA0*"- h^PflftL, mm4 0 nm© 
H3tg^ML, ML i £A 1 qfcl : 1© 

^ (lP^h7^7 , ^-y(t I TOX S7^7 P lca 
St^Si^l^OOumfyf, lPH3 0 0 ^mt* 

2 0*^;(tfetlT^-5. ) SnWtTl. 8 y m©I)|f 

[0 0 3 8] K±T-^^H-Xfc^ -^Tt^^co 



(7) 
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I TO* Yy^y°±X\z2 3 VSrfPJnU 2tS:©«fWJi» 
IJllCf^tig^Lft^o/ct ^5, ®ifo®S3mA/ 
cm', »l3 0 3 n i t Srfcfc. »3tSl!l*tt 10. 1 
c d/Atfcofc, JJA±©±5fc, -WHiS0y2T^ 
Jttfcfll 1 Jfc^T, «Ef±#l) 3 fflFT? ®S 



2.95 ffifC* 5 v iWWMfr*-* r. £ iJS-T? 



10 



*t2. 0 2 % 

[0 0 3 9] 

g : A g CO 



[SUM* 3] **W3H:>f>ns||«Jl*SM 

mm/ 1 n - z n - o^tt^c^airof j 

U Al q : L i/I n-Z n -OHIMSMftftlEOfl! 
fife©4>Ki»ttlll80^t>i3»C s Mg :Ag©I»i/I 
n-Z n -Oi*IW^b«BlfrfflV\fc:i: r. S^Sfto 
fc 0 Mg :Agfi, 8IJ¥8 nmffc!), I^Rt^fK: £ 9 20 
Mf&Ltz, Z<D$ KWWt fiiSiS^aMGl 6 0%-Cfeo 

HHT-fc^ I TO* b7'C7 P ±T^l 4 1 

R fifir t l ft i> it t r. 5 , mfic^S 3 m 

A/ c m\ ®S 1 5 6 n i t £r#fc 0 353t3»*«: 5 . 
2 c d/AT'feofCo . 

[0 0 4 0] «±CD «fc 5 fc, Sia^&Silif JKSrfUffl 

js^siiawtt^Kv>o-e x njtw i rosn^^sflsn 30 1 

[0 0 4 1] [HJS094] Hffif!l4[i^ffi^«lSr«# 
1"-5ffi^)fe7tj^<©f!lT*fc5 0 2 5mmX 7 5mmX 1 . 
lmmC0f-^XC0^7*S«±(- I TO (-f>"v^A^ 
V^IM K) ttH* 1 2 0 nm$l|gL-C*>.5'bCD&3 
W£$fStg£ Lfc. rco I TOSr 2 5 mmx 3 OmmCO 

r t> v u- h mmm m 0 *»tt{b5**fc») -c & * v 2 40 

5 9Sr*t°^3-h(C-Cl. 2 » m<Df&mxMi&Ltz 0 
Z<D'&^ Z.<Dm&& 2 0 0°C<DffiMX-1]\l?&\^. V2 5 9 

[0 0 4 2] WC, r<DV2 5 9l±t7*hl'^h 
SrJKlHU 2 OmmX 2 5mm©|P^?- >tmZ> i. 

9t7* h bit*, SiftLfc. £6>(c, rco 

S«£8 otJOiftft-ci^lB, ftjftbfcSI, 7* h 

^Vj/SrtTV\ Mnffl©Jimi6»R&Bfc*bfc. fcK, 



2 

m , 
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Oftft^tz. 

[0043] ^<Dmw3iwmtiL±.\cmt%tfv^-' 

SzKU (2-;* h=*v'-5- (2 -^^^vyM-dr 
>0 -1, 4-7i = Vyif=Uy) , (MEH-PP 
V) ?rJi (Synthet ic Met a life %6 
6#, 7 51, 1 9 9 4¥) fcffcV^J&Lfc. MEH- 
PP VCD 1. 5 Jl^cd^v- w <9 38#Ji£ 1 2 

0 nm$iig£bfc„ i*t«rHffl>f-C8 OlC-CftjftU £h 
|c\ rtOScO±ICAlq (8 - t Kn^->^/ y >-60A 
iWt) i&MLiCDl : l<Dm*n*&Amk VX2 
Onm, M&M%L1t 0 'COA 1 q : L i jffll^aA 

<, %3tg^coS^aA^fir5„ 
[0 044] W±co®^^=fTofc««SrS^«fflcofflf 

-Zn-OJrllnmilLt In/ (In + Zn) 
X-m^tl^l-itO. 8 3© I n-Z n-OX'<-y# V 
V?5->f y Y*m^X'<y9 V vtTWl 1. 2W/c 
Ar : Oi co^Jt 1 0 0 0: 1 <DM&tf* Sr#H 

[0 0 4 5] JSfet^. J^±»^^^xfc*tS±tC$? 5 lC 

MEH-PP vco l. 5li%o#-/i'yi!lJ;!)I)t 

JlSr 12 0 nmSlLfc,, r tbSrE^'P 8 0tJ 
L, ^fel-, rrof©i|:A 1 q (8-t Kndrv-dry 
!J XOA 1 tgflc) i CD 1 : 1 OlIrtfftAi 

ir LT 2 0nm> ^:JS L i t A 1 q 

1 : lc0^Utt;T^^*Lfc o I n^^ffiffl 

ommz, mmx'&z i toiu iv»u <pmm 

nmia*1»lt>1&'&Lt£fr<}tztZ?>, t$M3 0mA 
/cm\ iH|1 4 0 0ni t Sr#fc. 3S3t3**tt4 . 

7 c d/AT'fcofc 

[0 04 6] [JtRfiflJ 2 ] Jtttftl 2 tta*©iBttlSJt* 

TcfcL, I n-Z n-0«PBB*Wa*itJ«2|lIBO|8* 

fc„ Xjfc*-7-0Ottff«rOfffi[|^ ||St?*»5 I TOl: 
5. 2 VSrMLTcirr^, t»*43 0aA/c 
m\ i9S7 5 0 ni t ^f#fc„ «3ta*H: 2 . 5 c d 

/Atfcofc. ei±rort!6»e> % ©as^fi* it 

fflfiS < t ft 9 , te*E"?flS#atft#«r!Bfc - 1 is*J 5. 
[0 04 7] [(£3fc3&3te**tf> jfrfr ^ ^HP^^^cd*^ 
i©tfc«] mm 2 0 0 n i t T»j£**K»t?3WMK*«: 

^o/to Jt^j 2 iF-©#^« 5 o ommxh^tzo 
nmm4<D#%w(Dm?*mzm&x'mfi}n%i$:n<>tz 

*#fii 3 o ottmictttffc. MWS4 0 0 



13 

n i tX'Mmumm-v^n^n^tztz^s tt®m 
4 7 0Bfl-cimre*>ofc 8 tot, *%mi*. mm& 

[0 0 4 8] 4*1, #3&9JWt, IKfffiUJfoiaBlcffijtSjh, 

«T©ttB8rtTS>jxtfffiifefc5 0 oJ!), l^n^l 
0 0<DfSHrtTfcftfffclcT-fc.5 o 
[0 0 4 9] t«W5 0li)illco^TI4 4 mc 

[0 0 5 0] 

m mm t m & mm t © m »c , * n t t m mm m r- 
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[0ffi©$Sl|iftR9§] 

[0 l ] *HK©H^g(0|| l *js^^©nasr^-t- 

[0 3] m2<DUfttexm-eht> 0 

[04] **K©^^g©n2^^ffi©^a^i- 

#4li0T'fc5 o 

10 [05] *m<D% 1 9llt««0!>»&^»R9ii-« It 
*©0T*fc5 o 

[06] xYvniy^ xmmytmw£7jki-¥m 

2 jSHRffi 

3 ftftttff 
4 

20 7 mmmmm 

1 0 ISft^B 

2 o %ytms 

Ym, Ym+ 1 -YWMy^> 

Xe, x e + i ■■■xmUy4 y 

E (e, m, n) -E (e + 1, m+1, n) 




X 



(9) 
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[03] [06] 



3 . Xe-2 Xe-1 Xe Xe+1 




< * ■ 



(10) 
[05] 
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